Epidermal growth factor-induced truncation of the epidermal growth factor receptor.
NIH-3T3 cells expressing the human epidermal growth factor (EGF) receptor were used in experiments to determine the fate of the EGF receptor in cells continuously exposed to EGF. EGF receptor was immunoprecipitated from cells labeled for 12 h with [35S] methionine in the absence or presence of 10 nM EGF. As expected, a single Mr = 170,000 polypeptide representing the mature EGF receptor was immune-precipitated from control cells. Surprisingly, immune precipitates from EGF-treated cells contained a prominent Mr = 125,000 receptor species, in addition to the Mr = 170,000 mature receptor. The Mr = 125,000 species was shown to be derived from the Mr = 170,000 form by pulse-chase experiments, in which the Mr = 170,000 receptor chased into the Mr = 125,000 form when EGF was included during the chase and by partial proteolysis. Both proteins became extensively phosphorylated on tyrosine residues in immune precipitate kinase assays. Treatment of immune precipitates with endoglycosidase F changed the apparent molecular weight of the Mr = 170,000 receptor to Mr = 130,000 and of the Mr = 125,000 form to Mr = 105,000, indicating that the appearance of the Mr = 125,000 protein was probably due to proteolysis. Antibody against the carboxyl terminus of the mature EGF receptor recognized the Mr = 125,000 protein, whereas antibody against the amino terminus did not. Incubation of cells with leupeptin prior to and during EGF addition inhibited processing to the Mr = 125,000 species. Methylamine and low temperature also inhibited the EGF-induced processing to the Mr = 125,000 form. These data suggest a possible role for proteolysis of the EGF receptor in receptor function.